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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical

Commis

sion) form the specialized system for worldwide standardization. National bodies that are

members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical

activity.

ISO and IEC technical committees collaborate in fields of mutual interest. Other international

organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.

The pro

describgd in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fdr
the diffgrent types of document should be noted. This document was drafted in accordancé&with thie

editoria

expertg/refdocs).

cedures used to develop this document and those intended for its further maintenance| are

rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives or www.iecch/members

Attention is drawn to the possibility that some of the elements of this document may be the subjeqt
of patenjt rights. ISO and IEC shall not be held responsible for identifying a@ny“or all such patert

rights. I
Introdu
list of p4

Any tra
constit

For an

express
World T
iso/fore

etails of any patent rights identified during the development of the. decument will be in thee
tion and/or on the ISO list of patent declarations received (see wwxviso.org/patents) or the [EC
tent declarations received (see patents.iec.ch).

e name used in this document is information given for the‘convenience of users and does nqt
e an endorsement.

bxplanation of the voluntary nature of standards,.the meaning of ISO specific terms anfd
ons related to conformity assessment, as well as,information about ISO's adherence to thie
rade Organization (WTO) principles in the Techuical Barriers to Trade (TBT) see www.iso.org)/

vord.html. In the IEC, see www.iec.ch/understanding-standards.

This do
Subcom

Alist of

Any feed
complet
-commit

fument was prepared by Joint TechnicalCommittee ISO/IEC JTC 1, Information technolog]
mittee SC 37, Biometrics.

-~

b1l parts in the ISO/IEC 30137 series-can be found on the ISO and IEC websites.

|lback or questions on this dogument should be directed to the user’s national standards body.
e listing of these bodies can'be found at www.iso.org/members.html and www.iec.ch/nationd
tees.

— =
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Introduction

Considerable improvements in the performance of automated face recognition (AFR) have

resulted

in applications such as automated border controls, where facial images encoded in ePassports

are compared with the face presented by a traveller at a control point. The success of th

ese first

generation AFR systems has encouraged suppliers to consider other applications, where the subject
is not necessarily aware of the use of biometric comparison and where the environment for collection

[he ISO/IEC 30137 series provides guidance on the use of biometric technologies (primarilyjaul
face recognition) in video surveillance systems (VSS) for several scenarios, including real-time

dperation against watchlists and post-event analysis of video data. The ISO/IEC 3013% series

omated

includes

guidance on the selection and placement of cameras through to system specification, testing and
aintenance. The ISO/IEC 30137 series uses the term VSS to replace the older but.cemmonly usled term,

dlosed circuit television (CCTV).

[he ISO/IEC 30137 series addresses the annotation of human beings. It/is'niot intended to pravide for

annotation of non-human objects such as cars, animals, or luggage.

or

annotation, which can be used by a receiving system (i.e. any service or device that
interprets and uses standardized data).

This supports several applications, including;

-+ People counting:

— stating of the number of people present in a location,

— stating of the number of people traversing a given point or volume,
— stating of population‘density (e.g. in crowds),

— measurementof-crowd densities,

— performancé of crowd behavioural analyses.

—+ Automatéd-detection and tracking:

— _automated enrolment (addition) of subjects to a watchlist, exhaustively or after beh
analysis,

Hecords conformant to this document can be produced from video\n‘either of the following wdys:

-+ automatically, in which software analyses video and estimates quantities defined in this dqcument,

-+ manually, in which human reviewers annotate video with a goal of producing ground truth video

Hecodes,

avioural

2— detection of subjects, and parts of subjects (e.g. faces),

— tracking of subjects through time, e.g. following motion in a single video,

— tracking of subjects appearing through camera networks, including cases where a subject is
viewed simultaneously by different cameras, and cases where the subject appears sequentially

before several cameras,

© ISO/IEC 2021 - All rights reserved


https://standardsiso.com/api/?name=74270212e04522547fdb6e006c49cace

ISO/IEC 30137-4:2021(E)

This doqument includes annotation of the following information:

— re-identification, the process of connecting an identity of a subject across two or more video
sequences.

Automated identification:

— inlawenforcement,looking for subjects of interest present on watchlists (negative identification,
blacklists),

— inlaw enforcement, applications in review of post-event VSS video from one or multiple cameras
against watchlists,

— |in private commercial settings, looking for individuals to be given preferential service,

— lidentification of cooperative enrolled subjects (positive access control, whitelists).

Imaging type: single camera, sequential cameras, stereo cameras, combinationj éamera capturje
spe¢trum.

When the subject appears in the video (start time) and when they leave (end time).
— |Brief description of the subject (what can be seen in the video?).

Whe¢re and when the face of the subject appears.

— |Brief description of the face (pose, orientation, expressién, dcclusion).
Intermediate tracking points between the start and end‘times, for subject and face.
Absplute description of the subject:

— |estimated age, sex,

— |hair and eye colour,

— |estimated height and corpulence,

— |clothing and clothing colour,

— [glasses/hat,

— [best subject image ot best subject face image.

Sublect interactions‘with other subjects and groups.

Subject interactions with other video elements (bag, car, etc.).

Known identity of the subject.

The|presence of other subjects who are not annotated.

Regions of interest, outside of which an algorithm or receiving system would not operate.

Absence: Where items of interest, including subjects, are known to be absent.

Standardized annotation supports evaluation, research and development, and operational deployment.

Vi

© ISO/IEC 2021 - All rights reserved


https://standardsiso.com/api/?name=74270212e04522547fdb6e006c49cace

INTERNATIONAL STANDARD ISO/IEC 30137-4:2

021(E)

Information technology — Use of biometrics in video
surveillance systems —

Part 4:
G l ] 1 vid ) 1

1 Scope

—

his document establishes requirements for the annotation of humans, human faces and ot}
garts, and arbitrary objects appearing in imagery. It specifies the following:

—+ metadata to be inserted in a video stream;

—+ encoding of full and partial spatial and temporal ground truth information for:
— objects present in a video, and

— objects absent in a video;

-+ procedures for different annotation of known and unknown subjects.

This document does not specify:

- encoding of video data.

2 Normative references

There are no normative references-in this document.

3 Terms and definitions
Hor the purposes of this document, the following terms and definitions apply.

I50 and IEC maintajmterminological databases for use in standardization at the following addy

- 1SO Onlinehrowsing platform: available at https://www.iso.org/obp

— [EC Electropedia: available at http://www.electropedia.org/

3.1
annotation

ler body

esses:

rocess of gnnnrafing annotation data from imannry
ts)

3.2
annotation data
metadata associated with a subject traversing the field of view of a specific VSS camera

Note 1 to entry: An annotator preparing instances in accordance with this document should document the
criteria under which a subject annotation was made. For example, it can be policy to not annotate faces for which

interocular distance is below 12 pixels.

Note 2 to entry: If annotations are made by following a strict, tightly constrained or narrow set of criteria, then
detection, tracking, recognition or algorithm is expected to be more accurate than if more permissive or general

criteria has been used.

© ISO/IEC 2021 - All rights reserved
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Note 3 to entry: An evaluation of, a tracking algorithm, for example, might exclude subjects that traverse in a non-
conformant way. This could include factors such as the subject’s direction of travel, obscuration by other people
or objects, operational functionalities of the camera (such as correct focus) or environmental conditions (e.g.
operation during night or day).

3.3
bounding box
rectangular region enclosing annotated object

Note 1 to entry: The major and minor axes of the rectangle are parallel to the edges of the images. For rotated
boxes, th pul_yguu anmotation s tobeused:

3.4
bounding polygon
arbitrarl region enclosing annotated object

3.5
video surveillance system
system fonsisting of camera equipment, monitoring and associated equipment for transmission and
controll]ng purposes, which can be necessary for the surveillance of a protecteddrea

3.6
randont access
ability tp access arbitrary parts of a media item

3.7
recognition
process jof assigning a biometric identifier to a subject

3.8
identification

process|of determining a subject’s identity by cemparing imagery of a biometric mode against
databasg formed from imagery of individuals

<)

Note 1 tolentry: This generally does not include assigning an identifier when the target subject is not found in the
database.

4 Abbreviated terms

AFR automated facial recognition
ROI region of interest
VSS video surveillance system

5 Conformance
Abiomel' , , G e £ frosa . . N

— its semantic requirements,

— its encoding requirements for structure, data values, and the relationships between its data
elements, as specified throughout Clauses 6 and 7 and Annex A for the biometric record format of
this document, and

— therelationship between its data values and the input biometric data from which the biometric data
record was generated.

2 © ISO/IEC 2021 - All rights reserved
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6 Encoding of information supporting annotations

6.1 Overview

The following subclauses define encodings used in the full annotation of video clips, as detailed in
Clause 7.

6.2 Region annotation

=5 <

= =

—

6
H

and minor axes are parallel to the image axes. They'shall be encoded according to Table 1.

.2.1 Content

n annotation of a body or body part shall enclose the region. An exception applies for|a hurpan face
rhich may be annotated using anthropometric landmarks instead of, or in addition‘ to, a bounding
egion.

region annotation should be as precise as possible without adding an arbitrary margin arqund the
bject.
OTE An object recognition algorithm can need to adjust the amount-of'spatial margin in the ajnnotated

pgion, depending on how it was trained and on its translational invariange,

F an object appears as two or more separated parts due to occlusion, two or more polygonal regions
hay be used. In this case, the polygonal regions shall be linked together by using a common idgntifier.

.2.2 Encoding of a bounding box

ounding boxes are the simplest mechanism for spatial annotation. They are rectangles whose major

Table 1 — XSD schema forencoding of bounding box information

<xs:import namespace="httpss/Mstandards.iso.org/iso-iec/39794/-5"
chemaLocation="iso-iec-39794%~5-ed-1-v1.xsd" />

<xs:element name="regienData" type="RegionType">
<xs:annotation>
<xs:documentation>This is the root element of the 30137-4 data
tructure.</xs:documentation>
</xs:annotation>
</xs:element>

<xs:compléxType name="RegionType">
<xs:seguence>
<xsvelement name="bounding" type="BoundingType" />
<xs:element name="objectClass" type="ObjectClassType" />
</%s:sequence>
£/xs:complexType>

<xs:complexType name="BoundingType">
<xs:choice>
<xs:element name="boundingBox" type="BoundingBoxType" />
<xs:element name="boundingPolygon" type="BoundingPolygonType" />
</xs:choice>
</xs:complexType>

<xs:complexType name="BoundingBoxType">
<xs:sequence>
<xs:element name="boundingBoxCoordinates" type="BoundingBoxCoordinatesType" />
<xs:element name="localisationMethod" type="LocalisationMethodType" />
</xs:sequence>
</xs:complexType>

© ISO/IEC 2021 - All rights reserved 3
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<xs:complexType name="BoundingBoxCoordinatesType">

<xs

:sequence>

<xs:element name="leftTopCoordinates" type="CartesianCoordinateType"/>
<xs:element name="boxWidth" type="xs:unsignedInt"/>
<xs:element name="boxHeight" type="xs:unsignedInt"/>
</xs:sequence>
</xs:complexType>

<xs:complexType name="CartesianCoordinateType">

<xs:sequence>
<xs:element name="x" type="xs:int"/>
<xs-.element name="y" type="xs:int"
</xp:sequence>
</xs:pomplexType>
<xs:cpmplexType name="CartesianCoordinateListType">
<xs| sequence>
<ks:element name="cartesianCoordinate" type="CartesianCoordinateType"
maxOccufs="unbounded" />
</xp:sequence>
</xs:pomplexType>
<xs:sfimpleType name="LocalisationMethodType">
<xsfkrestriction base="xs:string">
<ks:enumeration value="reviewer" />
<ks:enumeration value="automatic" />
</xp:restriction>
</xs:pimpleType>
6.2.3 Encoding of a polygonal region
Polygonhl regions are the secondary mechanism for spatial annotation. They are available fdr
annotatjon of objects that cannot be adequately localized, ¢ontained or demarcated by a bounding box.
Boundir]g polygons shall be encoded according to Table 2.
Table 2 — XSD schema for encoding of polygon information
<xs:cpmplexType name="BoundingPolygonType">
<xsl sequence>
<ks:element name ="cartesidnCoordinateList"
type="ChrtesianCoordinatelListPype" />
<ks:element name="locallsationMethod" type="LocalisationMethodType" />
</xp:sequence>
</xs:pomplexType>

6.3 Encoding of objéet class information

This suh
modalit
non-hun
which b
in one 3

clause annatates arbitrary objects. This kind of object is referred to as its class. For biometric
es, the class indicates the body part, such as a face, an ear, or a whole body. For other (generally)
han objeets, the class indicates a noun such as car or suitcase. The encoded data shall identi
bdy<pdrt or object is annotated according to Table 3. In cases where multiple modalities appear
nnotated region (e.g. face and ear), the encoded data shall represent at least one object. [t

supports annotation data of multiple objects.

<xs:cC
<xs

Table 3 — XSD schema for encoding of object class information

omplexType name="ObjectClassType">
:sequence>

<xs:element name="biometricModality" type="BiometricModalityType"

minOccu

rs="0" />

<xs:element name="userDefinedObject" type="xs:string" minOccurs="0" />

</x
</xs:

s:sequence>
complexType>

© ISO/IEC 2021 - All rights reserved
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<xs:simpleType name="ObjectIdentityMethodType">
<xs:restriction base="xs:string">
<xs:enumeration value="groundTruth" />

<xs:enumeration value="groundTruthRetroactive"

/>

<xs:enumeration value="automatedAlgorithmAssigned"

</xs:restriction>
</xs:simpleType>

<xs:simpleType name="BiometricModalityType">
<xs:restriction base="xs:unsignedInt">
<xs:enumeration value="1">
s-annotation

/>

ISO/IEC 30137-4:2021(E)

<xs:appinfo>face</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="2">
<xs:annotation>
<xs:appinfo>mouth</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="3">
<xs:annotation>
<xs:appinfo>singlelris</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="4">
<xs:annotation>
<xs:appinfo>bothIrides</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="5">
<xs:annotation>
<xs:appinfo>ear</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="6">
<xs:annotation>
<xs:appinfo>torso</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="7"3
<xs:annotation>

</xs:annotation>
</xs:enumeration>
<xs:enumeration “walue="8">
<xs:annotatiion>
<xs:appififo>fingerPrintTwo</xs:appinfo>
</xs:anbetation>
</xs:enfimération>
<xs:enumeration value="9">
<xsSsannotation>
£xs:appinfo>fingerPrintFour</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="10">

P
SRSt T TIoT

<xs:appinfo>fingerPrintSingle</xs:appinfo>

<xs:appinfo>fingerPrintFourAndThumb</xs:appinfo>

</xs:annotation>
</xs:enumeration>
<xs:enumeration value="11">
<xs:annotation>
<xs:appinfo>palm</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="12">
<xs:annotation>
<xs:appinfo>backOfHand</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="13">

© ISO/IEC 2021 - All rights reserved
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<xs:annotation>
<xs:appinfo>lowerArm</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="14">
<xs:annotation>
<xs:appinfo>legs</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="15">
<xs:annotation>
s-appinfo>f1nll1Rod -appinfo
</xs:annotation>
xs:enumeration>
ks:enumeration value="16">
<xs:annotation>
<xs:appinfo>person</xs:appinfo>
</xs:annotation>
<} xs:enumeration>
</xp:restriction>
</xs:pimpleType>

JANAN

B
B

<xs:cpmplexType name="BiometricModalityExtensionType">
<xsl sequence>
<ks:element name="fallback" type="BiometricModalityCodeTypel ~/>
<ks:any namespace="##other" processContents="lax" />
</xp:sequence>
</xs:pomplexType>

<xs:cpmplexType name="BiometricModalityType">
<xsfchoice>

<ks:element name="code" type="BiometricModalityCedeType" />

<ks:element name="extensionBlock" type="BiometxricModalityExtensionType" />
</xp:choice>

</xs:fpomplexType>

6.4 Encoding of object information

6.4.1 [Generic object information

Object information shall be encoded according to Table 4.

Table 4 — XSD schema for encoding of object information

<!-- Table 4 in theCDZ 37N6986 text -->
<xs:cpmplexType nafie="ObjectInfoType">
<xsl sequence>
ks:elementiyname="0bjectIdentityType" type="xs:string" />
ks:elemént'name="0bjectIdentityMethod" type="ObjectIdentityMethodType" />
ks:element name="Role" type="RoleType" />
ks:element name="Cooperation" type="CooperationType" />
kst element name="Abnormality" type="AbnormalityType" />
+element name="HumanSpecificMetadata" tvpe="HumanSpecificMetadataType" />
</xs:sequence>
</xs:complexType>

A AN AN A A

A

<xs:simpleType name="ObjectIdentityMethodType">
<xs:restriction base="xs:string">
<xs:enumeration value="groundTruth" />
<xs:enumeration value="groundTruthRetroactive" />
<xs:enumeration value="automatedAlgorithmAssigned" />
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="RoleType">

<xs:restriction base="xs:string">
<xs:enumeration value="targetObject" />

6 © ISO/IEC 2021 - All rights reserved
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<xs:enumeration value="nonTargetBackgroundObject" />
<xs:enumeration value="unknown" />
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="CooperationType">
<xs:restriction base="xs:string">
<xs:enumeration value="cooperative" />
<xs:enumeration value="nonCooperative" />
<xs:enumeration value="unCooperative" />
<xs:enumeration value="unknown" />
l—— is this needed -—-—

</xs:restriction>
</xs:simpleType>

<xs:simpleType name="AbnormalityType">
<xs:restriction base="xs:string">
<xs:enumeration value="normal" />
<xs:enumeration value="unknown" />
<xs:enumeration value="abnormal" />
</xs:restriction>
</xs:simpleType>

jeillws|

ser-defined subject information.

4.4.2 Encoding of human subject metadata

be included using the encoding of Table 6.

Table 5 — XSD schema for encoding of human subject-specific information

<xs:complexType name="HumanSpecificMgtadataType">
<xs:sequence>
<xs:element name="Age" typez"Xs:unsignedInt" />
<xs:element name="Sex" typ€7"xs:unsignedInt" />
<xs:element name="Height"\type="xs:unsignedInt" />
<xs:element name="Weight" type="xs:unsignedInt" />
<xs:element name="Ethnicity" type="xs:string" />
<xs:element name=!BateOfBirth" type="xs:string" />
<xs:element name="extensionBlock" type="HumanSpecificMetadataExtensionType"
</xs:sequence>
</xs:complexType>

<xs:complexType name="HumanSpecificMetadataExtensionType">
<xgkwsequence>
<xs:element name="fallback" type="HumanSpecificMetadataType" />
<xs:any namespace="##other" processContents="lax" />

Table 6="XSD schema for encoding of extended/proprietary subject metadata

XAMPLE Ambient conditions such as illumination spectrum can be encddéd in the data elemer

/

t field of

Subject-specific information shall be encoded according to Ffable 5. Additional non-standard d4ta may

V

—SeereR
</xs:complexType>

6.5 Encoding of an annotation

Regions around objects appearing in two-dimensional video frames, or still images, shall be encoded

according to Table 7.

Table 7 — XSD schema for encoding of an annotation

<xs:complexType name="ObjectAnnotationType">
<xs:sequence>

© ISO/IEC 2021 - All rights reserved


https://standardsiso.com/api/?name=74270212e04522547fdb6e006c49cace

ISO/IEC 30137-4:2021(E)

<xs:element name="BoundingBox" type="BoundingBoxType" />
<xs:element name="BoundingPolygon" type="BoundingPolygonType" />
<xs:element name="FramelIndex" type="xs:int" />

<!-- probably not just an integer -->
<xs:element name="Landmark" type="fac:LandmarkBlocksType" />
<!-- referenced from 39794-5 -->

</xs:sequence>
</xs:complexType>
NOTE A bounding box can have coordinates outside of the dimensions of the parent image. This is useful for
annotation of a face that is on the edge of an image. It supports GUI tools that allow an examiner to mark where
the bounding box would be if the image had been larger. It also supports tracking in video.

6.6 Elcoding of frame timestamps

For an ¢nd-user to access video content it is necessary for the underlying media to provide: randot]
access t¢ the content. For example, ISO/IEC 14496-12 supports seeking to a specific time within a tracl
It is thefefore recommended that implementers of this document should only referencenmédia that ca
be rand¢mly accessed.

=N

EXAMPLE Absolute and relative offsets; intervals; I-frame indices; sets of frames.

6.7 Encoding of frames and intervals

D

Full annotation of video sequences is often prohibitively expensive and unnecessary. Objects may b
annotated in zero or more frames of a video, and zero or more objects may be present in any one framg¢.
It is useful to encode whether zero, some or all objects are annaetated. This shall be encoded using thee
data given in Table 8. A video sequence shall be considered partially temporally annotated if one dr
more supjects are not temporally identified as being presentdn’all frames.

Table 8 — XSD schema for encoding of temporal semantics

<xsfksimpleType name="TemporalSemanticsIype">
<xsfrestriction base="xs:string">
<ks:enumeration value="full" />
<ks:enumeration value="oneFrame />
<ks:enumeration value="interval" />
</xp:restriction>
</xs:pimpleType>
Additionally, a video sequence shall be considered partially spatially annotated if one or more subject
are not gpatially localized within all frames. This shall be encoded in data given in Table 9.

[72)

Table 9.+ XSD schema for encoding the completeness of annotation

<xs:sfimplelype name="AnnotationCompletenessType">
<xsfreStriction base="xs:string">
<k&srenumeration value="none" />
<XSTEmUmEratIonr varue—lpartiar™
<xs:enumeration value="complete" />
</xs:restriction>
</xs:simpleType>

6.8 Encoding of a track

A track shall be encoded according to Table 10. This identifies the video sequence, start and end points,
and sequence of N region encodings. Additionally, it states which body part or biometric modality is
encoded and a description of the completeness of the annotation.
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Table 10 — XSD schema for encoding of a track

<xs:complexType name="TrackType">
<xs:sequence>
<xs:element name="TrackBegin" type="xs:unsignedInt" />
<!-- again frame index or timestamp or some other pointer -->
<xs:element name="TrackEnd" type="xs:unsignedInt" />
<xs:element name="N" type="xs:unsignedInt" />
<xs:element name="AnnotationSemantics" type="TemporalSemanticsType" />
STErErETTtTIIaTTE = ubjcul,pla S Cype— ubjcuuplab Iype
<xs:element name="ObjectInfo" type="ObjectInfoType" />
<xs:element name="BoundingBox" type="BoundingBoxType" maxOccurs="unbounded, /p
<!-- there will be many of these -->
<xs:element name="BoundingPolygon" type="BoundingPolygonType"
maxOccurs="unbounded" />
<!-- there will be many of these -->
<xs:complexType name="ObjectAnnotationType">
<xs:sequence>
<xs:element name="BoundingBox" type="BoundingBoxType" />
<xs:element name="BoundingPolygon" type="BoundingPolygonType® />
<xs:element name="FramelIndex" type="xs:int" />

<!-- probably not just an integer -->
<xs:element name="Landmark" type="fac:LandmarkBlockslype" />
<!-- referenced from 39794-5 -->

</xs:sequence>
</xs:complexType> </xs:sequence>
</xs:complexType>

6.9 Encoding of imaging system information

Ihformation about the camera and imaging system-Shall be encoded according to Table 11.

Table 11 — XSD schemador encoding of camera information

<xs:complexType name="CameralnformationType">
<xs:sequence>
<xs:element name="Model™ type="xs:string" />
<xs:element name="Manufacturer" type="xs:string" />
<xs:element name=!UniquelnstanceID" type="xs:string" />
<xs:element nameg="NumberCamerasObservingVolume" type="xs:unsignedInt" />
<!-- should beg.e¥sewhere? -->
<xs:element name="CaptureSpectrum" type="xs:string" />
<xs:element, name="MotionMode" type="MotionModeType" />
<!-- PTZ.2D fixed or other needed -->
<xs:element name="FocalLength" type="FocallLengthType" />
</xs:sed@ence>
</xs:complexType>

<xsteOmplexType name="FocallLengthType">
Xs:sequence>

<!-- 80mm -->
XS:element name="MinLengthn ™ type-"XsS:unsignedlnt
<!-- e.g. “600mm” same value if lens is fixed length or length at time of capture

was known —-->
<xs:element name="MaxLength" type="xs:unsignedInt" />
</xs:sequence>
</xs:complexType>

<xs:simpleType name="MotionModeType">
<xs:restriction base="xs:unsignedInt">
<xs:enumeration value="0">
<xs:annotation>
<xs:appinfo>fixed</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="1">
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<xs:annotation>
<xs:appinfo>panTiltZoom</xs:appinfo>
</xs:annotation>

</xs:enumeration>
</xs:restriction>
</xs:simpleType>

7 Annotation of one video sequence

7.1 Overview

The dat:
a numb
“experir]

Evaluati
imageryj
consists|
encodin

h record below is developed here to be included in an ISO 22311 stream. ISO/TC 292 develepe
er of standards for public security, including ISO 22311, which provides for inclusion of a
hental metadata” stream.

on of biometric detection, counting, tracking or recognition algorithms that process vide
rests on the known location and identity of individuals appearing in video imagery. A vide
of one or more frames. This clause establishes semantic and syntactic’sequirements fq
b locations and identities of subjects appearing in still and video images,

72 A

notation of tracks in video sequence

A recordl conformant to this document shall include header informatien and one or more annotate

tracks i

<xXs:C
<xs
<

<
<
<
<

/>
<
maxOccu
<
<
<
</x
</xs:
EXAMPL
to the tes
to the tes
tag with

a data structure given by Table 12.

Table 12 — XSD schema for encoding of video

bmplexType name="CompleteAnnotationType">

. sequence>

ks:element name="ROIBegin" type="xs:ink"™ />

| -- again frame index or timestamp @r some other pointer -->

ks:element name="ROIEnd" type="xs:iit" />

ks:element name="Cameralnformatioh" type="CameralnformationType" />
ks:element name="AnnotationConipieteness" type="AnnotationCompletenessType"

ks:element name="ExclusiomnZonelInterval" type="ExclusionZoneType"
s="unbounded" />

ks:element name="ObjectClass" type="ObjectClassType" />
ks:element name="Track! type="TrackType" />

ks:element name="CoOuhtingRegion" type="CountingRegionType" maxOccurs="unbounded" /
3:sequence>

ComplexType>

E Regarding the complete field, suppose that two out of five people in a test video are actors know|

t laboratory aud-that complete (x, y, t) information is held for them. The other three people are unknow
t laboratoryXThe 9A Annotation data tag would be followed by various tags including a 9D Completeneq
value 2. and’two 9B Track tags.

7.3 Annotation of absence in video sequence

==

- O O

==

It is useful to receiving applications to know when to ignore spatial or temporal regions, for example,
when objects are absent from video imagery. It can also be useful for an experimenter interested in

measuri

ng false detection rates to have imagery where absence of objects is known.

The record defined in Table 13 gives two mechanisms for annotating absence. The first option specifies
an interval over which the entire image can be ignored. The second defines regions which can move
over time. These regions shall be encoded using the track tag.

10
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Table 13 — XSD schema for encoding of absence

<xs:complexType name="ExclusionZoneType'">
<xs:sequence>
<xs:element name="AbsencelntervalBegin" type="xs:int" />
<!-- again frame index or timestamp or some other pointer -->

021(E)

secelement name=""2hsencelnterualbnd" ﬁ-_‘pa:" -int"
<xs:element name="Absencelnterval" type="TrackType" maxOccurs="unbounded" /X
</xs:sequence>
</xs:complexType>
NOTE This structure supports annotation of both a region mask, in which an algorithmiis 1ot suy
:ﬁtempt detection and recognition (exclusion zone), and an interval over which an algorithnris not suy
tempt detection and recognition.

7.4 Annotation of counting information

[ is useful for receiving applications and experimenters to know thé.fiumber of subject g
ightings present in a series of frames or optionally in a region of these frames. This informat
e encoded as per Table 14.

o wn —

1

or some use cases, it can also be useful for receiving applications and experimenters to k
umber of unique subjects or objects present in at least one frame of a series of frames (or, opti
region of these frames). This information shall be encodéd as per Table 15.

[ Sl

Table 14 — XSD schema for encoding of object counting information

<xs:complexType name="CountingRegionType">
<xs:sequence>
<xs:element name="N" type="xs:int" />
<xs:element name="ObjectClass" type="ObjectClassType" />
<xs:element name="CountingIntervalBegin" type="xs:int" />
<xs:element name="CountingIntervalEnd" type="xs:int" />
<xs:element name="BoundingBox" type="BoundingBoxType" maxOccurs="unbounded"

<!-- there will (be~many of these -->
<xs:element name="BoundingPolygon" type="BoundingPolygonType" maxOccurs="unbq

<!-- there''wi#ll be many of these -->
</xs:sequenled>

</xs:complexlype>

Table 15 — XSD schema for encoding of unique object counting information

<Xs:complexType name="UniqueCountRegionType">

posed to
posed to

r object
on shall

now the
nally, in

unded"

STSCQUEINCE
<xs:element name="N" type="xs:int" />
<xs:element name="ObjectClass" type="ObjectClassType" />
<xs:element name="CountingIntervalBegin" type="xs:int" />
<xs:element name="CountingIntervalEnd" type="xs:int" />
<xs:element name="BoundingBox" type="BoundingBoxType" maxOccurs="unbounded"
/>
<!-- there will be many of these -->
<xs:element name="BoundingPolygon" type="BoundingPolygonType" maxOccurs="unbo
/>
<!-- there will be many of these -->
</xs:sequence>
</xs:complexType>
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<?xml v
<!-- Us
impleme
conditi

* Softw
conditi

* Neith
be used
written

* The s
standar
Schema
standar
or any

The Dis
THE SCH
CONTRIB
THE IMP
DISCLAT
DIRECT,
NOT LIM

PROFITSk

IN CONT
WAY OUT
DAMAGE .
<xs:sch
xml
xml
xml
xml
vC:
tar
ele
att
ver

<xs:i
schemal

<xXs:e
<xs
<

Annex A
(normative)

ISO/IEC 30137-4 XSD Schema

crsion="1 0" encoding="piLf_-g3"°>

. of ISO/IEC copyright in this Schema is licensed for the purpose of developing,
hting, and using software based on this Schema, subject to the following
bNn's :

bre developed from this Schema must retain the Copyright Notice, this ligt,'Of
bns and the disclaimer below ("Disclaimer").

er the name or logo of ISO or of IEC, nor the names of specific congxibutors, may
to endorse or promote software derived from this Schema without ,spec¢ific prior
permission.

bftware developer shall attribute the Schema to ISO/IEC and (identify the ISO/IEC

i from which it is taken. Such attribution (e.g., "This software makes use of the
From ISO/IEC 39794-5 within modifications permitted in the\felevant ISO/IEC

0. Please reproduce this note if possible."), may be pldaged in the software itself
bther reasonable location.

tlaimer is:

[FMA ON WHICH THIS SOFTWARE IS BASED IS PROVIDED BY THE COPYRIGHT HOLDERS AND

UTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO
[LIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE

MED. IN NO EVENT SHALL THE COPYRIGHT OWNER( QR CONTRIBUTORS BE LIABLE FOR ANY
INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY) OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
[TED TO, PROCUREMENT OF SUBSTITUTE GOODRS,"OR SERVICES; LOSS OF USE, DATA, OR

OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER

RACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
OF THE USE OF THE CODE COMPONENTS,vEVEN IF ADVISED OF THE POSSIBILITY OF SUCH

-——>

Ema

hs="https://standards.iso.org#1so-iec/30137/-4"
hs:xs="http://www.w3.0rg/2001/XMLSchema"
hs:ve="http://www.w3.0pg/2007/XMLSchema-versioning"
hs:fac="https://standanrds.iso.org/iso-iec/39794/-5"
hinVersion="1.0"
jetNamespace="https:)//standards.iso.org/iso-1iec/30137/-4"
nentFormDefault="qualified"
FibuteFormDefatdt="unqualified"

Eion="1.0.1"X%

hport namegpace="https://standards.iso.org/iso-iec/39794/-5"
bcations¥iso-iec-39794-5-ed-1-v1.xsd" />
lenént name="regionData" type="RegionType">
l &rmotation>
il e . ol - - ) e l e - el 201 .27 A il e
s AUCUINITITCA UL UILT LTITLTO L CIIT LT OUOUT TITINCTITU UL CIIT SULIT =3 uatda

structure.</xs:documentation>
</xs:annotation>
</xs:element>

<xs:complexType name="RegionType">

<xs

:sequence>

<xs:element name="bounding" type="BoundingType" />
<xs:element name="objectClass" type="ObjectClassType" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="BoundingType">

<xs

:choice>

<xs:element name="boundingBox" type="BoundingBoxType" />

12
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<xs:element name="boundingPolygon" type="BoundingPolygonType" />
</xs:choice>
</xs:complexType>

<xs:complexType name="BoundingBoxType">
<xs:sequence>
<xs:element name="boundingBoxCoordinates" type="BoundingBoxCoordinatesType" />
<xs:element name="localisationMethod" type="LocalisationMethodType" />
</xs:sequence>
</xs:complexType>

s-complexType name="RBoundingRoxCoordinatesType"
<xs:sequence>
<xs:element name="leftTopCoordinates" type="CartesianCoordinateType"/>
<xs:element name="boxWidth" type="xs:unsignedInt"/>
<xs:element name="boxHeight" type="xs:unsignedInt"/>
</xs:sequence>
</xs:complexType>

<xs:complexType name="CartesianCoordinateType">
<xs:sequence>
<xs:element name="x" type="xs:int"/>
<xs:element name="y" type="xs:int"/>
</xs:sequence>
</xs:complexType>

<xs:complexType name="CartesianCoordinateListType">
<xs:sequence>
<xs:element name="cartesianCoordinate" type="GantesianCoordinateType"
nfaxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>

<xs:simpleType name="LocalisationMethodType'>
<xs:restriction base="xs:string">
<xs:enumeration value="reviewer", />
<xs:enumeration value="automaticV\/>
</xs:restriction>
</xs:simpleType>

<xs:complexType name="BoundingPolygonType">
<xs:sequence>
<xs:element name ="c@rtesianCoordinateList"
type="CartesianCoordinatelrstType" />
<xs:element name=%localisationMethod" type="LocalisationMethodType" />
</xs:sequence>
</xs:complexType

<xs:complexType)name="0ObjectClassType">
<xs:sequeficée>
<xs:el¢ment name="biometricModality" type="BiometricModalityType"
ninOccurs="0" />
<x3yelement name="userDefinedObject" type="xs:string" minOccurs="0" />
</XS:sequence>
< /&sG complexType>

: lam no PRSPV P N B g, . |
sSSP T e Ty O ot DTOMCTE T CrIoC o TTCyY Tty I

<xs:restriction base="xs:unsignedInt">
<xs:enumeration value="1">
<xs:annotation>
<xs:appinfo>face</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="2">
<xs:annotation>
<xs:appinfo>mouth</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="3">
<xs:annotation>
<xs:appinfo>singlelris</xs:appinfo>
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</xs:annotation>

</xs:enumeration>

<xs:enumeration value="4">
<xs:annotation>

<xs:appinfo>bothIrides</xs:appinfo>

</xs:annotation>

</xs:enumeration>

<xs:enumeration value="5">
<xs:annotation>

<xs:appinfo>ear</xs:appinfo>

</xs:annotation>

< -enumeration

ks:enumeration value="6">

<xs:annotation>
<xs:appinfo>torso</xs:appinfo>

</xs:annotation>

xs:enumeration>

ks:enumeration value="7">

<xs:annotation>
<xs:appinfo>fingerPrintSingle</xs:appinfo>

</xs:annotation>

xs:enumeration>

ks :enumeration value="8">

<xs:annotation>
<xs:appinfo>fingerPrintTwo</xs:appinfo>

</xs:annotation>

xs:enumeration>

ks:enumeration value="9">

<xs:annotation>
<xs:appinfo>fingerPrintFour</xs:appinfo>

</xs:annotation>

xs:enumeration>

ks:enumeration value="10">

<xs:annotation>
<xs:appinfo>fingerPrintFourAndThumb</xs:appinfo>

</xs:annotation>

xs:enumeration>

ks:enumeration value="11">

<xs:annotation>
<xs:appinfo>palm</xs:appinfoy

</xs:annotation>

xs:enumeration>

ks:enumeration value="12"»

<xs:annotation>
<xs:appinfo>backOfHand</xs:appinfo>

</xs:annotation>

xs:enumeration>

ks :enumeration watue="13">

<xs:annotatiofn>
<xs:appinfo3lowerArm</xs:appinfo>

</xs:annot@tion>

xs:enumeretion>

ks :enumexation value="14">

<xszahnotation>
£x$:appinfo>legs</xs:appinfo>

<{/%xs:annotation>

A

A A

ASIAN

A A

A A

A A

ASIAN

A A

A A

< emerrameration
<xs:enumeration value="15">
<xs:annotation>
<xs:appinfo>fullBody</xs:appinfo>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="16">
<xs:annotation>
<xs:appinfo>person</xs:appinfo>
</xs:annotation>
</xs:enumeration>
</xs:restriction>
</xs:simpleType>

<!-- Table 4 in the CD2 37N6986 text -->
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